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3.4.4, Effects of pre-natal exposure

The human embrvo and foetus are highly sensitive to radiation and a number

ficcts were observed in children born to mothers who were

of deleterious ¢
at doses much lower than

exposed to ionizing radiation during pregnancy.

might have been expected from observations on adults.
Among the women who were pregnant during the explosions in

Hiroshima and Nagasaki there was a marked increase in still-births, and the
mortality of their children during the first year of life was considerably
increased. The surviving children showed a greater frequency of mental retar-
dation and they had head circumferences which were smaller than normal;
other malformations included defects of the skeleton and the eves. The stage of
gestation at the time of exposure influences the type and frequency of the
ent. The risk of malformation is largest in the early stages of preg-
al death increascs in the later stages.

Exposure in pregnancy also increases the rate of induction of cancer n
children born to these mothers. Even a diagnostic dose of about 10-20
milligrays may increase the ‘ncidence of leukaemia and other cancers by some
50 per cent. These cases of leukaemia occur between three and eight vears of
age, with a peak at about five vears. It is not yet known whether the incidence
of leukaemia will rise again in adult life. The absence of an increase in cancer
rate among children born to women in Hiroshima and Nagasaki who were
ring the explosions is one of the odd features of these survivors.
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3.5. Genetic effects

If the germ cells of a person—as distinct from the sa@matic cells—receive a
dose of ionizing radiation. changes may occur which would manifest them-
selves in the offspring of the exposed person of in future generations; these are
as genetic effects. Two types of damage may occur, gene mutations
on in the structure of one of the genes—and chromosome
f genes at the same time. It is

referred to
—that is, an alterati
aberrations, which may affect a number ©
generally accepted that both types of change are harmful to the descendants.
but the type and magnitude of the effects vary enormously, from barely detect-
able to lethal in their consequence. In the latter case. if the result of the genetic
change is death in ufero or in early life, this particular type of defect will be
removed from the genetic pool of the population. But non-lethal defects will be
carried from generation to generation. particularly when the welfare society

enables affected individuals to survive to maturity and beget children. Some of
sive mutations, reveal themselves only when both

the changes, known as reces
These mutations may thus be

parents happen to have had the same mutation.
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becomes manifest. SO Rl T Bjore Lae alieet of Uie irradiation
Any genetic defect t}
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exists in the popugii;)miuced by other mutagenic agents and which al;::} dtO
genetic defect and n- About ]O. per cent of all live births carry a signifi et
e :;xposure to radiation may be expected to add t th‘gbl icant
pt p2 epe (8] H
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would 2dd 1o the eo t. ¢ ‘doubling dose’, that is, the dose of radiation v;)h'en
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ship can only i,e anprc:semat'lon c_)f the genetic effect by a single linear relat'an
different genes often adi)’?frox"mattion. Experiments with mice have shown tl;;):[
s iffer in their sensitivi " ‘
dependence o sttivity to radiatio i
nd . n. There
done o o lc;se: rate which is different for males and females. Th lj als(? a
: us e a value averaged over many condition e doubling
ven with this qualificati . §.
- tion there i | ; :
doubling d ranhes S a large uncertainty in the
well fie iutgfje' for man 1t 1s taken to be between 0.5 andyz 5 C.hL V{:'UC. of the
+ doubling dols e }t}mse limits. The reason for this large margin éf o y. but it may
e ro
e as to be extrapolated from data on animal inly ll.mt the
¢ are no human data available animats, mainly mice, as
The only irradi ) |
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show genctic ion which was thought to be la
Prolonled in eff?cls are the survivors of the A-bombs in Japan rie ezough Y
ged investigati : apan. bu i
ho i Y th::g‘an?)dn of the first generation of children born to thets CSPlte .
studied imcmion It?lcel iim':j of genetic damage has been established Th:r!flfVOZS
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o . , as we 1
Critcria was (he ;';rmcxdencc of chromosome aberrations. In no 3S{dlrect
e the difference between the exposed - ne of these
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Different inte ati C ol
(he methodolog :rp;esdtlons. of [hIlS negative finding were put forward: )
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the Survivors ore riisttoo lov.v for the size of the population invcstigal:;lt‘vxt) of
cerned; (d) that a genaett’ypl??l population as far as radiation effects "EZ) on
’ ic effect does exi : con-
deduced fr X exist but with a lowe
om a . ower fre
radingion nmal experiments; and (e) that th : qyency than
fation in man. ere is no genetic effect of
This last int i
as erpretation cannot b i
popular publicati - e taken seriously, but it is bei ,
o ! , is bein
about genetic (eﬂ'c[lststo ff_.‘Onvx.nc‘e the public that there is no reason %oused N
obscrved In wnimel of radiation. Genetic effécts of radiation hq\e‘vsrry
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should be unj : . ¢ here is no reason wh
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